and it may be suitable for conscious sedation during painful procedures. [5] It was reported that dexmedetomidine provides effective analgesia and reduces postoperative morphine requirements. [6] Furthermore, combination of dexmedetomidine with fentanyl provided good pain relief during shock wave lithotripsy procedure. [7] In laparoscopic bariatric surgery, the use of dexmedetomidine significantly reduced the pain and nausea. [8] Similarly, there are plenty of studies done on the use of dexmedetomidine usefulness during procedures such as ophthalmic surgeries, gynecologic surgeries, and fiber-optic intubation. [9] [10] [11] [12] [13] However, there are not many studies done on the effectiveness of dexmedetomidine use in conscious sedation during colonoscopy procedure in Indian hospital setup. Furthermore, as there is lack of literature on its effect on South Indian population, this study was conducted to compare the sedative efficacy of dexmedetomidine as compared to propofol.
MaterIals and Methods
Sixty patients aged between 25 and 60 years, the American Society of Anesthesiologist physical status classes I and II posted for colonoscopy under monitored anesthesia care in a private hospital of South India, were included in this study. Study participants were included according to convenience sampling method. Patients allergic to α 2 -adrenergic agonist or sulfa drugs, history of alcohol or drug abuse, second-and third-degree heart block, cardiac, respiratory, renal, and liver diseases, pregnant women, lactating women, and patients with psychiatric disorders were excluded from this study. A written informed consent was taken from all the study participants after describing in full detail the nature and purpose of this study. Ethical clearance was obtained from the Institute's Ethics Committee.
Study participants were divided into two groups (Group 1 and Group 2) on the basis of random sampling method. Group 1 had patients receiving propofol, and Group 2 consisted of those receiving dexmedetomidine. Patients from both the groups were kept nil per oral for solids for 6 and 2 h for clear fluids. All patients were given tablet ranitidine 150 mg overnight and on the morning of the procedure. In the procedure room, electrocardiography leads that noninvasive blood pressure (BP) cuff and pulse oximeter were connected to the patients. Baseline readings of heart rate, BP, and oxygen saturation percentage were noted. An intravenous (i.v.) access was secured using 18G or 20G cannula, and Ringer lactate/normal saline fluids were given based on the body weight of patients. All patients were premedicated with injection glycopyrrolate 0.2 mg i.v. and analgesic injection fentanyl 0.5 µg/kg i.v. over 5 min. Throughout the procedure, all patients were given a mixture of O 2 /N 2 O (4 L/4 L) as anesthetic agent using Bains circuit. A 50-ml syringe and an electronic infusion pump were used for the study drugs throughout the procedure. Group 1 received initial loading dose of propofol 2-3 mg/kg i.v. over 10 min, followed by a continuous i.v. infusion of 25-100 µg/kg/min till the end of colonoscopy [14] Group 2 received initial loading dose of dexmedetomidine 1 µg/kg i.v over 10 min, followed by a continuous infusion of 0.2-0.8 µg/kg/h, till the end of the procedure. [15] Heart rate, BP, and oxygen saturation were recorded intraoperatively at every 5 min interval for the first 30 min and subsequently at 10 min intervals till the end of the procedure. Patient's sedation level was assessed using modified Observer's Assessment Alertness/Sedation scale, which states Scale 5 = responds readily to name spoken in normal tone, Scale 4 = responds lethargically to name spoken in normal tone, Scale 3 = responds after name spoken loudly, Scale 2 = responds after mild prodding or shaking, and Scale 1 = unarousable. [16] During the procedure, if the patient had pain after the administration of study drugs, an additional bolus dose of injection fentanyl 0.5 µg/kg i.v. bolus was given as a rescue analgesia. Adverse events such as hypotension (defined as systolic BP <90 mmHg) were treated with fluid bolus and injection ephedrine 6 mg i.v. bolus. Bradycardia (heart rate <40/min) was treated with injection atropine 0.6 mg i.v. bolus. Apnea or bradypnea (respiratory rate of <10/min) was managed by manually ventilating the patient.
In the postoperative ward, all patients received oxygen using face mask at 5 L/min for 30 min. Heart rate, BP, and oxygen saturation percentage were observed. Postoperative analgesia was assessed using numerical pain intensity scale at baseline and later at 30 min interval for the next 2 h. A scale of 10 was considered as being worst possible pain and scale of 0 as no pain. Rating on the scale of >4 was treated with i.v. bolus of injection tramadol 1 mg/kg.
Statistical analysis was done using MedCalc ® Version 14.8.4. 2014, MedCalc software, Microsoft Partner Company, VAT registration number: BE 0809 344 640. Address: Acacialaan 22,8400 Ostend, Belgium. The data were checked for normal distribution. Demographic data such as age, gender, and weight were matched using Mann-Whitney U-test. The primary outcome variable between the two groups was assessments of sedation scores. Secondary outcome variables were need for rescue analgesia, hemodynamic parameters, adverse events, and pain score assessments. Sedation score was analyzed using Fisher's exact test. Need for rescue analgesia among the two groups was analyzed by "Z-" test for proportions. All hemodynamic parameters were expressed as mean ± standard deviation. Adverse events were analyzed using Fischer's exact test and Chi-square test. Pain score assessment was done by Fisher's exact test. P < 0.05 was considered as statistically significant. results Table 1 shows demographic variables such as age, gender, and weight compared between the two groups. The baseline sedation scores among the study population depicted that >96% patients in Group 1 came under the scale of 4-5, and in Group 2, nearly 93% patients come under scale of 4-5 which was statistically not significant (P = 0.686). The baseline pain scale values for the patients in both the groups showed that majority in Group 1 came under the scale of 1-2 (93%) and in scale between 1 and 2 (96%) for Group 2 (P = 0.059).
Adverse events were noted among the study population during the procedure [ Table 1 ]. Bradycardia was seen in 6.7% in Group 1 and in 16.7% in Group 2 which was not significant (P = 0.424). Nearly 56.7% of patients in Group 2 experienced significant systolic hypotension as compared to 13.3% of patients in Group 1 (P = 0.001). No significant diastolic hypotension was noted between the two groups (P = 0.256). The need for rescue analgesia (pain scale >4) arose in 20% of patients in Group 1, while in Group 2, this increased to 40% (P = 0.159). Clinically, it seemed significant though it was not significant statistically [ Table 1 ]. Figure 1 shows that when heart rate of Group 2 was compared with the baseline value, there was a decrease in the first 40 min. In Group 1, heart rate was maintained at baseline value till the 50 th min, and then, there was a surge in heart rate. Thereafter, it persisted around the same value throughout the procedure. Heart rate was comparable between the two groups. Group 2 showed an additional 15%-20% decline from the baseline systolic BP as compared to Group 1 [ Figure 2] . Figures 3 and 4 show diastolic BP and mean arterial pressure between the two groups. Both the groups showed similar pattern with an initial fall, and thereafter, it was maintained in the same pattern.
dIscussIon
Colonoscopy being a standard procedure for diagnosis, screening, treatment, and follow-up for many colorectal diseases requires conscious sedation for outpatients. Colonoscopy is often a painful and embarrassing procedure requiring a suitable drug for maximizing patient comfort with adequate sedation, good analgesia, and minimal adverse events. [17] The results of our study indicate that dexmedetomidine has similar sedation efficacy as that of propofol, a standard drug used during colonoscopy. However, patients receiving dexmedetomidine experienced a significant fall in systolic BP, but it did not amount to any end-organ damage. This finding was supported by study where they used dexmedetomidine solely for sedation. [17] Dexmedetomidine is a potent α 2 -agonist. It decreases the central sympathetic outflow and circulating catecholamines, thus resulting in systolic hypotension. Hypotension could be further exacerbated by dehydration due to bowel preparations and overnight fasting which is a routine protocol for colonoscopy. Studies have shown that dexmedetomidine can be used in hypertensives and coronary heart disease patients due to its hypotensive effect. [18, 19] Other hemodynamic fluctuations such as bradycardia and diastolic hypotension were comparable to that experienced using propofol. The need for rescue analgesia was also comparable to that of propofol. The use of fentanyl 0.5 µg/kg i.v with dexmedetomidine achieved sufficient analgesia during the procedure. In contrast, other studies show that dexmedetomidine was combined with fentanyl 1 µg/kg to achieve the required analgesia. Lower dose of fentanyl was found to be sufficient among the Indian population probably due to it synergistic action with that of dexmedetomidine for sedation. Indian population is known to have a higher body fat percentage, thus increasing the sensitivity to fentanyl. [20] Furthermore, by minimizing the dose of fentanyl, opioid-induced respiratory depression can be reduced which would have otherwise negated the respiratory sparing effects of dexmedetomidine. Our findings are similar to a study which used dexmedetomidine as the sole agent and found that its use was associated with prolonged recovery, bradycardia, and hypotension. [17] We found no significant bradycardia and this can be attributed to the use of glycopyrrolate as premedication which is a vagolytic. Glycopyrrolate could have prophylactically prevented severe bradycardia or ventricular ectopics. Studies have shown that dexmedetomidine does not produce significant respiratory depression during the procedure, thus favoring its usefulness in remote locations where facilities available are limited. [17, 21] Not documenting the recovery time and postoperative discharge time are the limitations of this study. Studying the efficacy of conscious sedation of dexmedetomidine on a larger sample and exploring the feasibility of use of this drug in procedures done in remote location form the future scope of this study.
conclusIon
In our study, colonoscopy patients receiving dexmedetomidine experienced similar conscious sedation as that of propofol. Need for rescue analgesia and adverse events were same as that of propofol. However, dexmedetomidine caused significant systolic hypotension as compared to propofol. Hence, its usefulness on patients undergoing various procedures needs further exploration.
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